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1 

ME«»©y- htsI?S©3^-g8©y- hBBtt. 
?gfSc©?g 1 © h 7 >vX?Ta$2nfcliSlBB<!:. 

[§f#^2] WI2-85©y-h@Ktt> i"Jf-f**- 

¥a*a«H». 
[■££3] (R««ElltSl©*Jp«Elia:©IBIlcS 

ssan. «a©*i©h5>s>x*-caasnfcy-h 

BB£. 

2 ©Saai£a£ttB&aaE*&©mK:tt&3tt. 
fflEai©h7>i>X*<k9*>U#^ttaJE**«V>h7 

ctsaatrsaaaaBB. 20 
[»**4 ] a i ©a*aE*&asaEE*&©nca 

BBt. 

»ESBl©h5>^X^J:t)'bU€^««E**)a^*2 
©h7>> J 7.^t, 

ares i ©s*«eb ti»Ey- hHB©tB*wfi© 
iBte»«sn. WE»i©h5>^^±o i bi/#v»« 

ME*2*J:tXSB3©h7>5?X^tt» » 
SSgBB. 

[aaasi «»©sBi©h 7 >5?x^T?«iS3n. a 

1 *«fcC«B2 ©fi««E«fc««Snfcy- h0»t. 
m 1 ©S9«EEft£:mEm 1 ©<R«*ffiR£©l»K»tt 
an. mE3Bl©h5>S?Z^J:0t>U*v>*«£EJW« 

m 2 ©g*P«EEa t MESS 2 ©£attE*£©mKffiR 

an. MEmi©h7>^^j;o ; bb^^ffimji^iS * 

«Ey- M3B©m*iia*fii»i>riiBtteit0»t. * 
a*., 

MEE«iaB«tttEy- M1IS©IH*I»«*«»1/TV> 
£IHttt9E8 2 fccfctffg 3 © h 5>5?X^tt*7HWS 
n. aEEaSBtfmBy-hBB©ffifttta$a&b 
TV^^W«t9Em2*«fct;m3©h7>> ? X^tt*> 

[a*a6] «ft©ai©h7>s>x*-caaa*u a 
i*«fci;3ii2©c««E«ic*«an&y-^KB»t. 50 



2 

a i ©saaEattaEa i <D&®nmntv>mz&m 
an. MBai©h5>s>x*,fcO ! bu*^aaEEa»» 

% 2 ©SipSJEE^ t89E^ 2 ©fiettSH^omcttflt 
an. i9E*l©h5>^^«fcO ! bt€f«f>tl«EE*«K 

»Ey- Mu«sicM?ij^an. mum i © h ? >V7, 

9 «fc 0 % L * l>aaEft*a 4 © h ? > vT. 9 
*m UTMEy- h BR ifflS^F > t*BBTaaSttfc/X 

IMB/'WVtXEB&tt. MEaifc<fctfa2©8qiaJB® 

SSgBB, 

[■££7] »#«3~6©^-rnaMCE«©ifeSSt3* 
a<*a«BB. 

[»*S8] A^ss^fc.fctfaiTjSai^igsaaa-e-s 

fc*^ttaaSi***>£W*afcai©aa«9r 
BB£. 

fl3Em 1 ©»a»WBB©fflattS£«8Tflffi£8 1 © 
EtiBBt. 

xaa^*j:tfaia*mH«aaa-&a*. 

KSttafraOttattT. AAWHWilEJB 1 ©E*B 
B©ffl*ii^K:««StlfcSB2©*aa»riaBt» 
MEJB 2 ©gaXff BB©UJft&a£ftft 2 © 

Bt§BB<t. 

*E»l*J:t«B2©aaaaBBtt. St#3i3~6© 

v>rn^tcE«©aa*JnaBT«j«*ft, 
WESii*<fc^m2©E«BBtt, mmw,i&&tfm2 
©aaa»rBBrt©«rEy-hBB«tot>u#^a«EE 
©«^h5>s?x^-c«rtan*ct*i»«tr«7U 

[000 1] • 

[»!»©«?•*««#»] *»Wtt, **©h?>5>X 

*sa*£*>itr«a3>i3aaaaaH». aaa* 
tt»£«*e»a«©ra±*H4a«fcwr*. 

[0 0 0 2] 

[ft5fc©t*ffi] CMOSaSHtt©*afc*HSfc©fc«. 
U*V>tt«JE©ftH h7>^X^T?BB*«J«-r"«*5 
h7>v ? X3'©b#^fiafl£* t fi< 

x?>m is© >j - ^aa^a^-r^ t us 
ma^as. ;r©ma*0a**fc©ic> BB©isa»> 
fe£x?>/Ma©«u-£aa£raaKaj*"c#*Mi 

(Multiple Threshold voltage) -CMOSBBtftlfg a tlX 
[000 3] 0 8 ttMT-CMOSBB©S£*©BB0Ti& 

*. 08©bb«. aaaaavDDitaaaaavssi 
t©wt:»a3nu#^aaffi©«v>aa©h7>s?x 
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^T^^nfcLow-VthyD^^ 1 i. {RSHifSSVDDI 

[0 0 04] Sdf^Nf (T^x-f^Nf) «Cti. 08©h5 
>yX^Ql, Q2^^Tnt>*>L. Low-Vth7d 
7 1 tcmigmffi*5«*&$ns. Low-Vth:/a ypUtL 

[0 0 0 5] -J, 7,*>>Umz\Z. V?>i>**Q 
1, Q2jWvr*l s l>:*:7U «KBfti&fti&ttfi:fr*&* 

[0 0 0 6] 

[^WSftlipitSSi] LfrVfiifiZ. 08© 

$^ic^D^-r<. Low-vth^o-v^ i^a>Eien^ 

[0 0 0 7] $fc, Low-Vth^n-yi7 \tf7 7<D 20 
IHtt. «B»fr&«ift»^©iJ-£/t*£rt-UTBn« 
B**il*ft*&©, £©JBWl»a©y--*B«£BS-r;:i 
«SHTS2>. S&fc, Low-Vth7*Oy£ lfitfUC, L 
# V>MmEE©& h 7 > vX * £ii*)D tttltffc £ ft 
t>fcs?>. (HlKB^li^-r-Stt^fc. Low-Vth^n-y 
? l © 7 U 7"x n v rf^ v v ^ \zWfr V fz y- 9 ifi 

[ooo8] z\ti*><Dfflm%m>bmzfflx.zrctb 

Id, HHBB+ ©-§&©-£;!/©<*•£> L^VMHIJE©® 
V> h^vX^ICg&LfcBgwi^ftBBfcjifg;**! 30 
Tl^S. 09©^$7>rttL£tMI«ffi©{£^h7>i> 

[0009] L#>b/£a*<E» @9©<fcpt^ -gg©-fe;w 
^u#^fimffi<ofi^h7>v ; x^T^-r-2>i. c© 

&mmm<D&v\z. x9>;wm ©ms 

[ooio] rffl<fc3ft,si:^tfi:snfc 

m<D')>t3i»¥m#$m®i&> ussdiBBfeitfy-y-.y 
•77uy7$:mm-rz>ctiz$>z>. 

[0 0 11] 

tztblZ. tt*fl©^^ll «|Sc©y-hBB£tl*-fc 
^gfWfMSBBICiJVvr. fulfe}»»©y-hBB©-5*> 

-s©y-hBBtt. a»©mi©h7>vx^-c«js 
snfc»aB»t. «&EB«iaBfc«»«E*«jefs 
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B»£. £W U fflBSJBHBSfliOTrsBflHBSB 

[0012] i ©fpjmi. -s©y- hBB 
fc, <fi©y-hiHi!§«b$^<imji©iS^h7>v , 7.^ 

[0 0 13] B*92, 7©^r«. 
/r*±©y-h@B£L€rHiS«EE©<£^h7>5?X^ 
"TlBlS-r **:«>. i"Jr-f*;i'- /^X©?^ 5 >y$jfcj 

[0014] 3 1 ©S 

T«tj££*lfcy-hBB<h> m2©S¥SS«tWIB<R 

[0 0 15] BI#B 3 ©5691-ett, Ufrntt«EE>W£V> 

t-7> vx * $ nfcy- h bb t» 2 ©**mi£ 
»fc©iBc»2©h7>^^&»«rrsfc»» y-h 
BB^nffonay- hBB©u-? • /txsanic 

[0016] m-»m4<Dmmt. mi(Dmmnimtfc 
mwE.mto)ffl\zmmzn, *»©»i©h7>^^ 

-C«jSES*lfcy-M3Bfc» tte<KSBEtt&£2©£ 
*PSffi&£©IBUcg$i3n. H9E^l©h5>v J X^<k 
0t)U#tifitmBE^^2©h7>> J X^i. mfESg 

i ©smttffi&tiifrEy- MaBoffl**? toBfci* 

BtllB^l©h7>vX^ c t0feL€f^limJE* i 
iS^3©h7>yX5-i, MEB2«J:tfB 
3©h7>S>X*tt. — j!F#*>T*£#ttBJW*7 

[0 0 17] W*^4©f!^T-tt. L€T^tt«E*«ft^ 
h 7 > 3>* * TfcfiS £ fttzf- h BB <>: ^ 2 ©£¥«£ 

mt<Dmiz'%2<Dt~7>i;*?*&mv. t>^. y-h 

^:^<fc p tc^ 3 © h 7>yX^^fcfc». *P B im& 

#&a©y-KBBc£i8Tsfc^-*i#£<, ma©y 
- hBBtcRiimBg^tsn^*^-n : t)7i<^-5. 

[0 0 18] W#«5©fg9Jtt. «S©^l©h7>v 5 
Xi'TMJn. mi^<t^2©<RSmE^tC^5 

nfcy- MaBt. mi©s*«j£«i:Miemi©[R« 
m)E^t©rpi^a^n, 8(rE®i©h7>^x^«to 

t>U^^MmEE*5?g^2©h7>vX^«i:. ^2©S 
*pi«ffiBtBE»2 0fia«BEBt©IBIK:»B*n. 89 
temi©K7>iyX^<tDt>U# l»«Bffi**B 3 © 
h7>^X^t. f[Ey-hBB©ai7JlSgS:«}t^ 
^EtSBBt. ^fiK.> WEEteBBAifllifHy-hBB 
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(Dmummz&ft UTv>*ia»iHE» 2 tfft 3 © 1- 

[0 0 19] B*B5©3S9iT?tt, y-K0B3j*X^> 
W ttlCtt. X* WW Btt©y- hBB©tttftBB& 
Etg®Btc&8^5<k?l;:Lfcfc#K «gr©y-h[HlB 
KJta«»jWlMl*<fc*. Z9»wm>e>7 

ir Tjtttz&ff-r&K. +HBtta»e«i,&<&o. 
Hmmmmm<ttzttb\z. n&mtz&zmnmm 10 

[0 0 2 0] M*S6©%«I1 «R©»l©h7>5? 
X^TBlfcStU Bl£.ktm2©ft£BE£££B3 
nfcy- hHB£. ft 1 ©SZpmffi&iMESS l ©«» 
BJEB£©Wfc»«sn. mEJBlOh?>^X^J:0 
t>l/#^««EE3W«V>IB2©h7>^X3't. m2©a 
B«ffiBi»E»2©fi»*EBi©WlCtt«;*tt, M 
E*l©h7>J?X^«t0t>l/frv»«mffifl«ifiSV»fB3© 

^7>^x^t» wEy-h0»«cMw«*an. me 

Bl©h7>5>X*J:D%>L£^B«JEtfBV>»ft©» » 
4©>7>3tt*«BfrvrttEy-hBB£B*L<tt 
iSStlfc/Vf^XIsIBi:, £fiA> ffiE/W/IXEJB 
tt. MSB 1 £<fctfft 2 ©SBBJEBBC&BSttS. 

[002 1] b**6 ©»«■?«. y-HHKtnuia 

Btt&o/X'f /tXlalB*y- M3B££?!I££U rW 
hBBftKjrWW ttBfcfcoffc. y- NaBctH* 

ii^i:&e.6<&!3. «s©y- Ma»fciia« 

[0 0 2 2] B#B8©»«T?tt. 7 D 7 7*7 n y 7"<£ 30 

3lelB©5*>. B<l£SB£lcBB©&is*ft 1 * 
«ttfSB2©E«B»ttL€r^tt«ffi©K«f'>h7>5?X^ 
SffllrvrBdEU *n^ttL*lr>BBJE©fi^h7> 

£. 
[0 0 2 3] 

[£tt©£B©£B] »T. *89i'c«S¥B#*«lil 
BK^wr. BBSBBbfctf&JMM'J'cBB-r*. 

[0024] (ft i onmrnm ft 1 onrnmrnz* # 

»#BBHBrt©*¥©y-l-BB*b€r»r»BBl£©B 40 
lr»h9>S?X^T«*U -»©y-M3R©**US 
l/>B«I£©K»r» h 7 > vX^ iffil* h 7 >yX^*ffl* 
cj£>"S"C#tJ5)t LfcSMT (Selective MT) -CM0SIhISS#5S;£S 

fflux, fs^e&a£©jsafci«s«;*7©ttB£0* 

fc©T-&3. KTTtt. L#^ffl«EE©S!^h7>> ? 7. 
9 fcttt* h y >yX^ja^WTM$n5y- h 

[00 2 51 11 '2*Bri!fc:ttS¥B#£BBB©B 1 
©iySJgffi©[Hl&0-tf&&. 0l©HBtt. J'Jf^A 
WX±©y- M3B 1 ©*£, L£V>fimaE©tet>h so 
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7>yX5-i L#^ffi«EE©iS^ h 7 >yX^im 
£trt*Tl8E!cU **lEt#©y-hBBltt. 
mJE©K^h7>^X^-e«tfiEbT^5. 

[0026] iltll 2"JtV aWXiwy— Mai 
Bl ££HHT*LT^£. C©^T0*bfcy-h|5J 
Bltt, b^V^ffl€EE©^^h7>->*7.^ (ft2©h7 
>-/X?) tb#^M^)I©(£Vih7>vX^ (ftl© 
h7>vX*) <h*^ft£MTy-ht;PT-£j£$nT^ 
c©MTy-h-fe;ni. BSt^WHJS^lSTfci 
^L. &&t-S«fc7&0B8tj£T ; bJ:^. 

[0 0 2 7] El 1 ©HBtcli, MTy- K-tr;ncm 
BBEESttB-T **»5)&»*«J0*A*t!Wl3B 2 jWRtf 
&*ITV>«. Bl©MBBB2tt. y-M3KiS»jfi 

-rsmy- h*;i/rt©mB«ife&##ffl© h ? > vx?© 
• *7««B-r*. 

[0 0 2 8] 02H01 ©BBlC*He;T*«*© 

©r&iBtt, ? uf-r *;w?x±©y- nags 1 oiy- 
n^ucBfrBfcfcai. MTy- h-t;ncBBBB*fr 

5jfc5jfcSW9BA*«BBB2£Rttfcj&T. 02© 
|5|B£gfcr>T<r>£. 

[0 0 2 9] @ 1 ©[HlS§ffl*l£\ JfJf-fAWXlffl 
y- hSHS 1 £MTy- h-t;WT*J«bTV>Sfc©. 

7^ *wx±©«*eaa*?&*»fls-r * c 

-5. -ttl£m©|5lKtt. L#V^fimffi©igVih7 

[0 0 3 0] 0 3 «E 1 ©y- MUSS 1 *«ifi£-rsMTy 

- h-t;i/©ft i ©M^0s**-riaB0T*s. 0 3 ©a 

Btt. US^BBEEOffiV* h7>vX*T«/££*lfcNA 
NDlelB (y-hBB) 3i, NANDSItS 3 (C«B«JE«ft 
^t5^*|]0fx5h7>yX^ (ft2©h7> 
•J7.9) Ql t*ffiZ.Ti$<0. d©h7>vX*Ql 
tt. b€THfiimJE©igV^M0Sh7>v ; X^T*?>. 
[0 0 3 1] 03©0?S©»^. h5>yX^Ql*«* 

>-rzt. NAMDia?S3tcizsmflE^«js$n. c©nand 

0«53«iSjSlC»f^T^. h7>yX^Ql*tt 
NANDIUB3©U-^ • /SX^iSfSfrSft. U- 

[0 0 3 2] 03 ©EJBtt, NANDlelifS 3 tfmm VSSIC 

©t#tCHh7>v'X5'Ql St7t5rtT. 0-9 
•MX^«g*lCig6WT€r-5>. CltllCiO. X^/Htt 
!|P*©^S«a©l£«^0n^. 
[0033] 0 4 «MTy- h-fe;P©ft 2 ©^#««J 

S-^-r@B0T$.-5. 04©HI?§14» «B^VDDi(S« 
^ift^VSSlt©r B HC^$nfeNAHDIel?S (y-h@ 
B) 3t. «&ttJ6avSSl&£B*VSS£©NKlft£ 
$tlfch7>vX^ (ft2©h7>vX^) Q2t. NA 
NDIsISS3©ma^i:«^VDDi:©^lCjg^nfc h 
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•5. 

[0 0 3 4] NAND@iS3«b€^<i^JEOfi^hv>v 
T.^TPfiKSn, h?>^?Q2, Q3«t#^fSS 
IE CDS H h y > vX ? 5. 

[0 0 3 5] 04(DIh]¥&©«£. t-7>yX?Q2, Q 

NDE1K 3 (cmilllffi^^$nTNAND[H]?S 3 «i^jil(if^ 

tt>. NAND@gS3(7)ai7JA ? ffl7Jia?*^m7J^n-5). - 
^, h7>v7.^Q2*^>'-r^<i:. NAND0SS 3 © U - 
? • AXrtWSttTNAND®83teX:?>AM"#*it;:& 

[0 0 3 6] m4(D^<Dm^ mm&3<D0itli%? 
\Zby>zS7>?Q3Z&WLLT. X^A-f 8f ICNAND® 
?S3©til^SA^tC^^75:^i3('LT^S. Z\tl 

&tZ>&^ntft3.< t£ 0 , ^(D^r- h IhI& 1 SIM 2t 

[0 0 3 7] 0 5 itmy- h±)VO& 3 ©A«:0y 

^^-tihissst*^. 0 somite, {&.mmMmvm 
t <&M&mk v ss i t o m ic&ia $ n^NANDEss (y— 

hiHlK) 3t, RSm^VDDltm^VDDtW^tC 
«S^3nfch5>^X^ (m2©h7>->*7>^) Ql 

YysVT,? (I3fflh7>yX^) Q2i, NANDBS& 

[0 0 3 8] NAND0i53teb£^MmJI©<£^h7>v 
X^fMSn. h7>yX^Ql, Q2«b^^«m 

[0 0 3 9] x-^«Jfie]?&4(i, NAND02& 3 WtBTjSis 

T (tNANDEISS 3 ©fij t <J>mz&®. S tlfc ? D y $ 
H-f >A*-^6t^W-r^>. ?ay£? F-f >A-^6 

h?>vX*Ql, Q2^>©t#©7i'f-<^ 
&#fi, y-5><D&ftmft*'fs*>-f. h7>yX^Ql, 
Q2A^7©i:#©X^>A''fNf«. NANDIslSS3©aj* 4 

[0 0 4 0] @5©|elSS»*> X^>AW^FtCttx-^^ 
8@K4Tx-*£#8T*;rc«?K i4t|^il;M© 

[004 1] -15. m 6 «MTy- h-fe;l-©® 4 
ttfc>0IC> A-f AXE)!S7*Wr^^^«. 0 5tl^ 
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[0 0 4 2] @6©A*-fAXlHl^7(i. NAND0K 3 £ m 

cm&m&ttv. mm.mvi>\>£&i&&vss£<D®\zm 

m^tl. )8»t). NAND0SS3(CM5iJ{C^$nT^^„ 
£ U NAND0S5 3 « U $ (^fflmEWflS W h 7 > vX ? T 
ffij&SftTI^WtCttU /Vf AXIsJft 7 HU^^fiim 
JE<Dft^h7>:yX?TJ8jS;*ftTV>-5. 
[0 04 3] NANDIilSS3«>7>yx^Ql > Q2*** 
>©tt©*7i7x-< X"l::ft-5<Dt;:#U A-fAXiaK 
HtmzTyy-jy'T&Z. 

[0 044] h7>-^^Ql, Q2W>©ig(l 
NAND08S 3 1 A-f AX lsl!5 7 H^-fnfc l°l bl&gwfi^ 
££iJ7rf3. h7>vX*Ql. Q2A^7Wt 

£JJ. NAND®S&3tefM£b&^#. A-T AXHJ857 te38 
^UTibf^-r^fci*. 0 6<D[eI¥8©ai*ig?i*5^(C^ 

[0 0 4 5] dWiplC, ^l©*JS^ffiT«. 
b> (6©'Jr-b®!&ltJL£HimE©ig^h7>> f X 

[0 0 4 6] 13~@6TI1 MT-7-*-h-fe;H^tCNANDlH| 

®3zmiz>mzm*Jiistztf. nandiuss 3 ^k^o^nf 
[0047] ^zoi-mmw) m2<Dm&Mm\z. 7 

') yy'yuy y"n<D-%<Df- h EifS 1 O^ViW- V 

[0 0 4 8] 07 \$*%W\Z&Z*mfcMfe®&<D%i 2 

D7U77 , 7O7^T*0, CWD7 l J77*7a'y7 
tt, my*-bWfrt>ttZ>yay7 F-f>A*-^ (^1 

*5<ty:m2©»sjg»fiHiK) ii, uMiHwt- 

?13~15t. b#^ffi©Kl>h^>v ? X^^^^^ 
IBISimK (mife«t^2©IS1gliIifS) 16, 17tT 
E«glKl6. 1711 H5<Dx-*&8 

[0 0 4 9] X'J^yxn y^rtCDlHttlHlKSl 6, 17 
mWL<09Uy? H-f >A-^<DtB^iftSSr^Jt-r5 
tctb<Dh(OT$>K). 7>)y77Uy7<Dmttmfe\Z\3.3r> 

CDJSV^7>vX^TEtSlHl!S*«^UT. 'J-^m85 

[0 0 5 0]— XU^7 r 7n-y7 r rtCD^a^^ H-f 
>A*-^ 11,12 £<fctf-f >A-^ 1 3 ~ 1 5 «. 0 

3~S6 tm&izmy'-bwrffii&znT^z. Z.tl 

<b9 ay^Y-i >J\-91 1, 12MCHWW1 
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3~i 5«. lan&fcm-rzttmz'fTorzib, my-h 
[0051] c©<t3tc m2<D%mmmt. yvy? 

<D$>%yU'jyY-i>n-9\\, 1 24Jii^-f>A*- 
^13-1 5<^MT^-h-fe;VT$J5£U -?-©ffi©[s]S& 

U-y77n.yy©if,fttgg£fi±£-tto:x U-**S 

[0 0 5 2] ftiJ. 0 7-mD7Uy7"7n-y7£$|£ 

? 7£W©&a© 7 u v 7*7 y yizwimzmm 
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